INTRODUCTION
Since the construction of the Aswan High Dam in 1965 and the drop of the amount of the discharged fresh water due to cessation of the Nile flood, the biological and ecological characteristics of the southeastern Mediterranean waters experienced drastic changes. However, the increase in volume of waste waters reaching the neritic area from the coastal lagoons induced more changes in the water quality and biotic components of the ecosystem in this area. Zooplankton represents one of these components which experienced long term variations in its quantitative and qualitative structure. This community in the offshore Egyptian Mediterranean waters has received but little attention (Dowidar, 1974 (Dowidar, & 1988 Hussein, 1977; Anonymous, 1979) .
The present paper aims to follow up changes in the dynamics of zooplankton community along the southeastern Mediterranean, including standing crop, species composition, dominance of species and their vertical distribution, particularly in offshore water.
MATERIAL AND METHODS
Zooplankton samples were collected during autumn 2000 and winter 2001 at four sectors, extending offshore perpendicularly to the coast line in front of Sidi Barrani, Matrouh, Alamain and Sahl El-Tina ( Fig. 1) , From each section, samples were collected through vertical hauls at three to four stations within depth ranges of 25-0m, 50~25m, 100-50m and 200-100m, using plankton net with diameter of 70 cm and mesh size of 55pm. The samples were concentrated to 100 ml and preserved in 4% neutralized formalin. The obtained species were identified according to Rose (1933) ; Tregouboff and Rose (1957) ; Edmondson (1959) ; Marshall (1969) ; Bradford (1972) and Malt (1983) . Three aliquots of 5 ml were counted from each concentrated sample and their average was used in calculating the standing stock of zooplankton. The collection of zooplankton samples was carried out throughout the research plan of the National Institute of Oceanography and Fisheries for oceanographic survey of the Egyptian Mediterranean coast,
RESULTS AND DISCUSSION
The present study recorded relatively low diversity of zooplankton (214 species) in coastal area as compared to the total diversity ( 498 species ) known in the whole Egyptian Mediterranean (Abdel-Aziz, 2002), The spatial distribution of species indicates that the western side of the Egyptian Mediterranean coast harboured more diversified community (101 -142 species) than the eastern part (63 species). The low number of species in the eastern part may be attributed to the effect of the land-based effluents discharged to the sea off the Nile Delta Region and also to the low number of samples collected from the eastern part. On the other hand, the autumn community at the different sampling sections was represented by markedly higher number of species (47-129 species) than the late winter (26-82 species). From Table 1 , it is observed that 33 species are known to the whole area; 16 were restricted to the western part, while 10 species were found only in the eastern part. In the meantime, ZOOPLANKTON COMMUNITY OFF THE EGYPTIAN 93 MEDITERRANEAN COAST the rest of species were found sporadically in one or two sampling sections. The species composition demonstrated copepods as the major diversified group in the whole area, represented by 71 species, followed by tintinnids (37 species) and radiolaria (18 species). Both copepods and tintinnids included species, which were found in both the near shore and offshore stations, while all radiolarian species were restricted to the offshore stations. The remaining identified species (88 species) belong to many zooplankton groups (Table I ). The relative abundance of zooplankton groups showed different patterns in various sectors (Fig. 2) , where the total copepods formed 63%-92.1 % of total zooplankton in the four sectors, while their contribution decreased to 56.3%-87.2% during late winter. Tintinnids constituted 2-3.3% during autumn, and increased to 1,3-11% during late winter. In the meantime, meroplanktonic forms were represented by high percentages (2-16.3%) during autumn, and (5.1-15.5%) in late winter. Among copepods, Acartia and Corycaeous attained the highest number of species (5 and 7 respectively), while several other genera were represented by 3 species. Meanwhile, the most diversified tintinnid genus was Tintinnopsis (7 species) and that of larvaceans was Oikopleura (7 species).
Since copepods were the major zooplankton component, their vertical distribution was considered in order to map depth of occurrence for each species (Fig 3) . During autumn, 13 species were restricted to the uppermost 50m, 30 species in the depth range 25-100m and 15 species extended their occurrence to deeper than 100m. During late winter, 14 species were recorded in the uppermost 50m, 9 species down to 100m and 6 species from 100-150m while 12 species appeared in different layers of the water column. From the vertical distribution of copepod species, it could be assumed that several species are considered as shade species, since they are mostly found at depths greater than 100m, while the depth of euphotic zone in the southeastern Mediterranean was reported to have a maximum of 70m in summer (Dowidar, 1988 Halim (1969) and Weikart (1980 and 1987) But it is to be noted that the abundance of all the above mentioned species was mostly low relative to the population density of the total zooplankton in the whole area. Remarkably low abundance of zooplankton was found during the present study, whereas the autumn population density varied along the whole coast between 644 indiv./m 3 at Alamain and 1104 indiv./m 3 at Sahl El-Tina and the late winter population between 156 and 1316 indivVm 3 in the same sectors respectively. Matrouh and Sidi Barrani sectors were inhabited by 647 and 938 indiv./m 3 during autumn and 252 and 382 indiv./m 3 during late winter respectively. On the spatial scale, the sector of Sahl-El-Tinah was inhabited by relatively high zooplankton population in autumn as compared to other sectors. This means that the fresh water discharge from Lake Manzalah to the Mediterranean coast may affect the plankton productivity in Sahl EL-Tinah. Dowidar (1988) attributed the reduction of zooplankton stock off the Nile Delta in the period from 1970 to 1985 to the heavy grazing by various planktivores. This explanation contradicts with the pattern of the variations of both sardine catch and zooplankton stock during that period, where the catch of sardine showed a gradual decrease during the period from 1979 to 1983 parallel to the similar decrease in zooplankton abundance during the same period. This means that the MEDITERRANEAN COAST decrease of zooplankton production may be attributed to ecological factors rather than the effect of intensive grazing by sardine.
It is to be noted that scarce information is so far available about the abundance and structure of zooplankton in the offshore waters of the Egyptian Mediterranean coastal waters. The only known work is that of Anonymous (1979) regarding the zooplankton along the Egyptian Coast from Rosetta to Salloum, but the sampling sites were different from those in the present study which render the comparison between the two studies difficult. However, two sections are yet common among the two studies, upon which comparison could be made. It accordingly seems that the zooplankton standing crop has dropped markedly in the present study as compared to Anonymous (1979) . This may be related to the cessation of the Nile flood to the Egyptian Mediterranean coast, which previously promoted high phytoplankton production and consequently high zooplankton count. However, the relative abundance of the existing groups showed no significant difference between the two records as copepods are still the most dominant group (More than 80% of the total count).
The long-term comparison of zooplankton composition indicates that Paracalanus and Oithona appeared to be the dominant genera during the past three decades in the Egyptian Mediterranean waters, despite the drop of their count recently. In addition, the dominance of species experienced clear variation during the past two decades. According to Dowidar (1988) , the following species were dominant in the community of (1984) 
